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surface under the jet and materially reduce the calculated moment on the pins, as shown in Fig. 3, for values h/H greater than about %.
In some cases, the panels have been arranged as shown in Fig. 4. When the support, Aj is removed, the panels revolve progressively around the pins until all the panels are either swept away or left hanging to the pins as shown by the dotted lines. This scheme leaves the pins in place and they can be used over again. However, if the river is subjected to a considerable run of debris during floods, enough of this may accumulate on the pins after the panels have gone to obstruct the crest without bending the pins, thereby causing higher water during floods than has been anticipated.
Temporary flashboards are always advantageous to increase the head for power at any dam not otherwise equipped with crest control, provided that the pond does not lap the development next above. Pipe sockets should be provided
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FIG. 3. Effect of vacuum behind flashboards.     FIG. 4.   Plan of flashboards designed for
progressive failure.
hi all crests of such installations, whether flashboards are contemplated in the near future or not. Temporary flashboards have been used up to a height of 10ft.
After the boards are removed by a flood, the operators are usually able to replace them before the flow is reduced to the capacity of the turbines and the pond refilled by the tail end of the flood. With sufficient capacity of sluice gates or other emergency outlets, the water surface can be lowered to the elevation of the permanent crest before the flood has entirely receded, and the flash-boards can be easily replaced. The sluice gates are then closed and the pond is filled up to the top of the boards.
The thrust of ice and, when the pond fluctuates, the lifting force of adhering ice frequently causes premature failure of flashboards. It is therefore necessary to maintain a channel of open water along the upstream face of the boards. This may be accomplished 4 (1) by cutting the channel by hand or with steam jets or ice saws, (2) by use of a bubbler system consisting of the release of jets of air at a lower elevation to bring warm water to the surface, (3) by use of heaters under covers stretched between the ice sheet and the flashboards.
(6) Permanent flashboards. Permanent flashboards are similar in principle to the temporary type, except that they are designed to operate automatically or by manipulation, without damage to themselves. They have been used mostly for special conditions and large installations.
* Fuller description in "Ice Problems in Hydro-electric Power Plants," Nat. Elec. Light A**oc. Pu5. 082, August 1930.